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A PREFATORY LETIER.

My praAr TyNDALL,

I should have liked to provide this collection
of “Lay Sermons, Addresses, and Reviews,” with a
Dedication and a Preface. In the former, I should have
asked you to allow me to associate your name with the
book, chiefly on the ground that the oldest of the papers
in it is a good deal younger than our friendship. In
the latter, I intended to comment upon certain criticisms
with which some of these Essays have been met.

But, on turning the matter over in my mind, I began
to fear that a formal dedication at the beginning of such
a volume would look like a grand lodge in front of a set

-of cottages ; while a complete defence of any of my old
papers would simply amount to writing a new one—a
labour for which I am, at present, by no means fit.

< " The book must go forth, therefore, without any better

4 substitute for either Dedication, or Preface, than this

s letter; before concluding which it is necessary for me

3 to notify you, and any other reader, of two or three

> matters.

‘ALK ¢









vill 4 PREFATORY LETTER.

If you find its phraseology, in some places, to be more
vigorous than seems needful, recollect that it was written
in the heat of our first battles over the Novum Organon
of Biology ; that we were all ten years younger in those
days ; and last, but not least, that it was not published
until it had been submitted to the revision of a friend
for whose judgment I had then, as I have now, the
greatest respect.
Ever, my dear Ty~NpALL,
Yours very faithfully,
T. BH. HUXLEY.

Lowvow, June 1870,
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1.] ADVISABLENESS OF iiiPROVING NATURAL KNOWLEDGE 7

It may not be too great a flight of imagination to
conceive our noble revenant not forgetful of the great
troubles of his own day, and anxious to know how often
London had been burned down since his time, and how
often the plague had carried off its thousands. He would
have to learn that, although London contains tenfold the
inflammable matter that it did in 1666 ; though, not
content with filling our rooms with woodwork and light
draperies, we must needs lead inflammable and explosive
gases into every corner of our streets and houses, we
never allow even a street to burn down. And if he
asked how this had come about, we should have to
explain that the improvement of natural knowledge has
furnished us with dozens of machines for throwing water
upon ‘fires, any one of which would have furnished the
ingenious Mr. Hooke, the first ‘‘curator and experi-
menter” of the Royal Society, with ample materials for
discourse before half a dozen meetings of that body ;
and that, to say truth, except for the progress of natural
knowledge, we should not have been able ta make even
the tools by which these machines are constructed.
And, further, it would be necessary to add, that although
severe fires sometimes occur and inflict great damage,
the loss is very generally compensated by societies, the
operations of which have been rendered possible only
by the progress of natural knowledge in the direction of
mathematics, and the accumulation of wealth in virtue
of other natural knowledge.

But the plague? My Lord Brouncker’s observation
would not, I fear, lead him to think that Englishmen of
the nineteenth century are purer in life, or more fer-
vent in religious faith, than the gencration which could
produce & Boyle, an Evelyn, and a Milten. He might
find the mud of socicty at the bottom, instead of at the
top, but I fear that the sum total would be as deserving
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laid when intelligence dawned, though the superstructure
remained for long ages so slight and feeble as to be
compatible with the existence of almost any general
view respecting the mode of governance of the universe.
No doubt, from the first, there were certain pheenomena
which, to the rudest mind, presented a constancy of
occurrence, and suggested that a fixed order ruled, at
any rate, among them. I doubt if the grossest of Fetish
worshippers ever imagined that a stone must have a
god within it to make it fall, or that a fruit had a god
within it to make it taste sweet. With regard to such
matters as these, it is hardly questionable that man-
kind from the first took strictly positive and scientific
views. :

But, with respect to all the less familiar occurrences
which present themselves, uncultured man, no doubt, has
always taken himself as the standard of comparison, as
the centre and measure of the world ; nor could he well
avoid doing so. And finding that his apparently un-
caused will has a powerful effect in giving rise to many
occurrences, he naturally enough ascribed other and
greater events to other and greater volitions, and came
to look upon the world and all that therein is, as the
product of the volitions of persons like himself, but
stronger, and capable of being appeased or angered, as
he himself might be soothed or irritated. Through such
conceptions of the plan and working of the universe all
mankind have passed, or are passing.: And we may now
consider, what has been the effect of the improvement
of natural knowledge on the views of men who have
reached this stage, and who have begun to cultivate
natural knowledge with no desire but that of “increasing
God’s honour and bettering man’s estate.”

For example: what could seem wiser, from a mere
material point of view, more innocent, from a theological
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produces weight is co-extensive with the universe,—in
short, to the theory of universal gravitation and endless
force. While learning how to handle gases led to the
liscovery of oxygen, and to modern chemistry, and to
.he notion of the indestructibility of matter. *

Again, what simpler, or more absolutely practical,
than the attempt to keep the axle of a wheel from
heating when the wheel turns round very fast? How
useful for carters and gig drivers to know something
about this; and how good were it, if any ingenious
person would find out the cause of such phznomena,
and thence educe a general remedy for them. Such
an ingenious person was Count Rumford ; and he and
his successors have landed us in the theory of the per-
sistence, or indestructibility, of force. And in the. in-
finitely minute, as in the infinitely great, the seekers
after natural knowledge, of the kinds called physical and
-hemical, have everywhere found a definitc order and
succession of events which seem never to be infringed.

And how has it fared with “ Physick” and Anatomy?
Have the anatomist, the physiologist, or the physician,
whose business it has been to devote themselves assi-
duously to that eminently practical and direct end, the
alleviation of the sufferings of mankind,—have they
been able to confine their vision more absolutely to the
strictly useful? I fear they are worst offenders of all.
For if the astronomer has set before us the infinite
magnitude of space, and the practical eternity of the
duration of the universe; if the physical and chemical
philosophers have demonstrated the infinite minuteness
of its constituent parts, and the practical eternity of
matter and of force ; and if both have alike proclaimed
the universality of a definite and predicable order and
succession of events, the workers in biology have not
only accepted all these, but have added more startling
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older; if that spirit be fated, as I believe it is, to
extend itself into all departments of human thought, and
to become co-extensive with the range of knowledge ; if,
as our race approaches its maturity, it discovers, as I be-
lieve it will, that there is but one kind of knowledge and
but one method of acquiring it ; then we, who are still
children, may justly feel it our highest duty to recognise
the advisableness of improving natural knowledge, and
go to aid ourselves andP our successors in their course

towards the noble goal which lies before mankind.,
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that, even in physical beauty, man is the superior. He
admitted, indeed, that-there was a brief period of early
youth when it might be hard to say whether the prize
should be awarded to the graceful undulations of the
female figure, or the perfect balance and supple vigour of
the male frame. But while our new Paris might hesitate
between the youthful Bacchus and the Venus emerging
from the foam, he averred that, when Venus and Bacchus
had reached thirty, the point no longer admitted of a
doubt; the male form having then attained its greatest
nobility, while the female is far gone in decadence ; and
that, at this epoch, womanly beauty, so far as it is inde-
pendent of grace or expression, is a question of drapery
and accessories.

Supposing, however, that all these arguments have a
certain foundation ; admitting for a moment, that they
are comparable to those by which the inferiority of the
negro to the white man may be demonstrated, are they
of any value as against woman-emancipation? Do they
afford us the smallest ground for refusing to educate
women as well as men—to give women the same civil
and political rights as men? No mistake is so commonly
made by clever people as that of assuming a cause to be
bad because the arguments of its supporters are, to a
great extent, nonsensical. And we conceive that those
who may laugh at the arguments of the extreme
philogynists, may yet feel bound to work heart and soul
tcwards the attainment of their practical ends.

As regards education, for example. Granting the
ulleged defects of women, is it not somewhat absurd to
sanction and maintain a system of education which
would seem to have been specially contrived to ex-

erate all these defects ?
.g%aturally not so firmly strung, nor so well balanced,
a8 boys, girls are in reat measure debarred from the
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‘A LIBERAL EDUCATION; AND
WHERE TO FIND IT.

THE business which the South London Working Men's
College has undertaken is a great work ; indeed, I might.
say, that Education, with which that college proposes to;
grapple, is the greatest work of all those which lie ready"
to a man’s hand just at present.

And, at length, this fact is becoming generally recog-
nised. You cannot go anywhere without hearing a buzz
of more or less confused and centradictory talk on this
subject—nor can you fail to notice that, in one point at
any rate, there is a very decided advance upon like
discussions in former days. Nobody outside the agri-

cultural interest now dares to say that education is a
" bad thing. If any representative of the once large and
powerful party, which, in former days, proclaimed this
opinion, still exists in a semi-fossil state, he keeps his
thoughts to himself. In fact, there is a chorus of voices,
almost distressing in their harmony, raised in favour of
the doctrine that education is the great panacea for
human troubles, and that, if the country is not shortly
to go to the dogs, everybody must be educated.

The politicians tell us, * you must educate the masses
because they are going to be masters.” The clergy join
in the cry for education, for they affirm that the people
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the doctrine of trades unions as applied by the squires,
and the modern trades unionism is the doctrine of the
squires applied by the artisans. Why should we be
worse off under one 7égime than under the other ?

Again, this sceptical minority asks the clergy to think
whether it is really want of education which keeps the
masses away from their ministrations—whether the most
completely educated men are not as open to reproach on
this score as the workmen ; and whether, perchance, this
may not indicate that it is not education which lies at
the bottom of the matter ?

Once more, these people, whom there is no pleasing,
venture to doubt whether the glory, which rests upon
being able to undersell all the rest of the world, is a very
safe kind of glory—whether we may not purchase it too
dear ; especially if we allow education, which ought to
be directed to the making of men, to be diverted into a
process of manufacturing human tools, wonderfully adroit
in the exercise of some technical industry, but good for
nothing else.

And, finally, these people inquire whether it is the
masses alone who need a reformed and improved educa-
tion. They ask whether the richest of our public schools
might not well be made to supply knowledge, as well as
gentlemanly habits, a strong class feeling, and eminent
proficiency in cricket. They seem to think that the noble
foundations of our old universities are hardly fulfillin
their functions in their present posture of half-clerical
seminaries, half racecourses, where men are trained to
win a senior wranglership, or a double-first, as horses dre
trained to win a cup, with as little reference to the needs
of after-life in the case of the man as in that of the
racer. And, while as zealous for education as the rest,
they affirm that, if the education of the richer classes
were such as to fit them to be the leaders and the
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purpose is it to ask if we possess any cluc of our own
which may guide us among these entanglements. And
by way of a beginning, let us ask ourselves—What is
education? Above all things, what is our ideal of a
thoroughly liberal education —of that education which,
if we could begin life again, we would give ourselves—
of that education which, if we could mould the fates to
our own will, we would give our children. Well, I know
not what may be your conceptions upon this matter,
but I will tell you mine, and I hope I shall find that our
views are not very discrepant.

Suppose it were perfectly certain that the life and
fortune of every one of us would, one day or other,
depend upon his winning or losing a game at chess.
Don’t you think that we should all consider it to be a
primary duty to learn at least the names and the moves
of the pieces; to have a notion of a gambit, and a keen
eye for all the means of giving and getting out of check?
Do you not think that we should look with a disappro-
bation amounting to scorn, upon the father who allowed
his son, or the state which allowed its members, to grow
up without knowing a pawn from a knight ?

Yet it is a very plain and elementary trath, that the
life, the fortune, and the happiness of every one of us,
and, more or less, of those who are connected with us, do
depend upon our knowing something of the rules of a

e infinitely more difficult and complicated than chess. -
ﬁ;ni‘; a game which has been played for untold ages, every
man and woman of us being one of the two players in a
game of his or her own. The chess-board is the world,
toe pieces are the phenomena of the universe, the rules
of tge game are what we call the laws of Nature. The
player on the other side is hidden from us. We know
that his play is always fair, just, and patieni. But also
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narrow, would be thorough, real, and adequate to his
circumstances, though there would be no extras and very
few accomplishments.

And if to this solitary man entered a second Adam,
or, better still, an Eve, a new and greater world, that of
social and moral phenomena, would be revealed. Joys
and woes, compared with which all others might seem
but faint shadows, would spring from the new relations.
Happiness and sorrow would take the place of the
coarser monitors, pleasure and pain; but conduct would
still be shaped by the observation of the natural conse-
quences of actions; or, in other words, by the laws or
the nature of man.

To every one of us the world was once as fresh and
new as to Adam. And then, long before we were sus-
ceptible of any other mode of instruction, Nature took
us in hand, and every minute of waking life brought its
educational influence, shaping our actions into rough
accordance with Nature’s laws, so that we might not be
ended untimely by too gross disobedience. Nor should
I speak of this process of education as past, for any one,
be he as old as he may. For every man, the world is as
fresh as it was at the first day, and as full of untold
novelties for him who has the eyes to see them. * And
Nature is still continuing her patient education of us in
that great university, the universe, of which we are all
members—Nature having no Test-Acts.

Those who take honours in Naturc’s university, who
learn the laws which govern men and things and obey.
them, are the really great and successful men in this
worid. The great mass of mankind arc the “ Poll,” who
pick up just enough to get through without much dis-
credit. Those who won’t learn at all are plucked ; and
then you can’t come up again. Nature’s pluck means
extermination.
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laws of her operations; one who, no stunted ascetic, is
full of life and fire, but whose passions are trained to
come to heel by a vigorous will, the servant of a tender
conscience; who has learned to love all beauty, whether
of Nature or of art, to hate all vileness, and to respect
others as himself.

Such an one and no other, I conceive, has had a liberal
education ; for he is, as completely as a man can be, in
harmony with Nature. He will make the best of her,
and she of him. They will get on together rarely ; she
as his ever beneficent mother; he as her mouth-piece,
her conscious self, her minister and interpreter,

Where is such an education as this to be had?
Where is there any approximation to it? Has any one
tried to found such an education? Looking over the
length and breadth of these islands, I am afraid that all
these questions must receive a negative answer. Con-
sider our primary schools, and what is taught in them.
A child learns :—

1. To read, write, and cipher, more or less well; but
in a very large proportion of cases not so well as to take
pleasure in reading, or to be able to write the commonest
letter properly.

2. A quantity of dogmatic theology, of which the
child, nine times out of ten, understands next to nothing.

3. Mixed up with this, so as to seem to stand or fall
with it, a few of the broadest and simplest principles of
morality. This, to my mind, is much as if a man of
gcience should make the story of the fall of the apple in
Newton’s garden, an integral part of the doctrine of

avitation, and teach it as of equal authority with the

aw of the inverse squares.

4. A good deal of Jewish history and Syrian gco-
graphy, and, perhaps, a little something about English
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or Tories; but as the development of man in times
past, and in other conditions than our own.

But, as it is one of the principles of our College to
be self-supporting, the public must lead, and we must
follow, in these matters. If my hearers take to heart
what I have said about liberal education, they will
desire these things, and I doubt not we shall be able
to supply them. But we must wait till the demand
is
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unless it recognizes the truth that education has two
great ends to which everything else must be subordinated.
The one of these is to increase knowledge ; the other is
to develop the love of right and the hatred of wrong.
 With wisdom and uprightness a nation can make its
way worthily, and beauty will follow in the footsteps of
the two, even if she be not specially invited ; while there
is perhaps no sight in the whole world more saddening
and revolting than is offered by men sunk in ignorance
of everything but what other men have written ; seem-
ingly devoid of moral belief or guidance; but with the
sense of beauty so keen, and the power of expression so
cultivated, that their sensual caterwauling may be almost
mistaken for the music of the spheres.

At present, education is almost entirely devoted to the
cultivation of the power of expression, and of the sense of
literary beauty. The matter of having anything to say,
beyond a hash of other people’s opinions, or of possess-
ing any criterion of beauty, so that we may distinguish
between the Godlike and the devilish, is left aside as of
no moment. I think I do not err in saying that if
science' were made the foundation of education, instead
of being, at most, stuck on as cornice to the edifice, this
state of things could not exist.

In advocating the introduction of physical science
as a leading element in education, I by no means refer
only to the higher schools. On- the contrary, I believe
that such a change is even more imperatively -called for
in those primary schools, in which the children of the
poor are expected to turn to the best account the little
time they can devote to the acquisition of knowledge.
A great step in this direction has already been made
by the establishment of science-classes under the De-
partment of Science and Art,—a measurc which came

into existence unnoticed, but which will, I belicve, tuirn
6
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Ecclesiastically-minded persons are in the habit of
calling things they do not like by very hard names, and
I should not wonder if they brand the proposition I
am about to make as blasphemous, and worse. But,
not minding this, I venture to ask, Would there really be
anything wrong in using part of Sunday for the purpose
of instructing those who have no other leisure, in a
knowledge of the phenomena of Nature, and of man’s
relation to Nature ?

I should like to see a scientific Sunday-school in every
parish, not for the purpose of superseding any existing
means of teaching the people the things that are for
their good, but side by side with them. I cannot but
think that there is room for all of us to work in helping
to bridge over the great abyss of ignorance which lies
at our feet.

And if any of the ecclesiastical persons to whom I
have referred, object that they find it derogatory to the
honour of the God whom they worship, to awaken the
minds of the young to the infinite wonder and majesty
of the works which they proclaim His, and to teach
them those laws which must needs be His laws, and
therefore of all things needful for man to know—I can
only recommend them to be let blood and put on low
diet. There must be something very wrong going on
in the instrument of logic, if it turns out such conclu-
sions from such premises.
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must aspire—knowing, as he does, that classification by
type is simply an acknowledgment of ignorance and a
temporary device.

So much in the way of negative argument as against
the reputed differences between Biological and other
methods. No such differences, I believe, really exist.
The subject-matter of Biological science is different
from that of other sciences, but the methods of all are
identical ; and these methods are—

1. Observation of facts—including under this head
that artificial observation which is called experiment.

2. That process of tying up similar facts into bundles, -
ticketed and ready for use, which is called Comparison
and Classification,—the results of the process, the
ticketed bundles, being named General propositions.

3. Deduction, which takes us from the general pro-
position to facts again—teaches us, if I may so say, to
anticipate from the ticket what is inside the bundle.
And finally—

4. Verification, which is the process of ascertaining
whether, in point of fact, our anticipation is a correct
one.

Such are the methods of all science whatsoever ; but
pernaps you will permit me to give you an illustration
of their employment in the science of Life; and I will
take as a special case, the establishment of the doctrine
of the Circulation of the Blood.

In this case, simple obsercation yields us a knowledge
of the existence of the blood from some accidental
hemorrhage, we will say: we may even grant that it
informs us of the localization of this blood in particular
vessels, the heart, &c., from some accidental cut or the
like. It teaches also the existence of a pulse in various
parts of the body, and acquaints us with the structure of
the heart and vessels.
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means to be considered scientifically secure. This last
quality in fact can only be given by werification—that
is, by making a zebra the subject of all the experiments
performed on the horse. Of course, in the present case,
the deduction would be confirmed by this process of
verification, and the result would be, not merely a
positive widening of knowledge, but a fair increase of
confidence in the truth of one’s generalizations in other
cases.

Thus, having settled the point in the zebra and horse,
our philosopher would have great confidence in the ex-
istence of a circulation in the ass. Nay, I fancy most
persons would excuse him, if in this case he did not
take the trouble to go through the process of verification
at all; and it would not be without a parallel in the
history of the human mind, if our imaginary physiologist
now maintained that he was acquainted with asinine
circulation @ prior:.

However, if I might impress any caution upon your
minds, it is, the utterly conditional nature of all our
knowledge,—the danger of neglecting the process of
verification under any circumstances ; and the film upon
which we rest, the moment our deductions carry us
heyond the reach of this great process of verification.
There is no better instance of this than is afforded by
the history of our knowledge of the circulation of the
blood in the animal kingdom until the year 1824. In
every animal possessing a circulation at all, which had
been observed up to that time, the current of the blood
was known to take one definite and invariable direction.
Now, there is a class of animals called Ascidians, which
possess a heart and a circulation, and up to the period of
which I speak, no one would have dreamt of questioning
the propriety of the deduction, that these creatures have
a circulation in one direction ; nor would any one have

7
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worthy of the mname. Leave out the Physiological
sciences from your curriculum, and you launch the
student into the world, undisciplined in that science
whose subject-matter would best develop his powers of
observation ; ignorant of facts of the deepest importance
for his own and others’ welfare; blind to the richest
sources of beauty in God’s creation ; and unprovided
with that belief in a living law, and an order manifesting
itself in and through endless change and variety, which
might serve to check and moderate that phase of despair
through which, if he take an earnest interest in social
problems, he will assuredly sooner or later pass.

Finally, one word for myself. I have not hesitated to .
speak strongly where I have felt strongly ; and I am but
too conscious that the indicative and imperative moods
have too often taken the place of the more becoming
subjunctive and conditional. I feel, therefore, how
necessary it is to beg you to forget the personality of
him who has thus ventured to address you, and to con-
sider only the truth or error in what has been said,
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tors, that you must first know; and real knowledge in
science means personal acquaintance with the facts, be
they few or many.!

1 Tt has heen snggested to me that these words may be taken to impl
& discouragement on my part of any sort of scientific instruction whic
does not give an acquaintance with the facts at first hand. But this is
not my meaning. The ideal of scientific teaching is, no doubt, a system
by which the scholar sees every fact for himself, and the teacher supplies
only the explanations. Circumstances, however, do not often allow of the
attainment of that idesl, and we must put up with the next best system—
one in which the scholar takes a good deal on trust from a teacher, who,
knowing the facts by his own knowledge, can describe them with so much
vividness as to enable his audience to form competent ideas concerning
them. The system which I repudiate is that which allows teachers who
have not come into direct contact with the leading facts of a science to
their second-band information on. The scientific virus, like vaccine lymph,
if passed through too long a succession of organisms, will lose all its eﬂpect
in protecting the youug against the intellectual epidemios to which they are
cxposed -
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lications of the great biological sciences, and who
ires to see it placed upon the same sound basis as
er branches of physical inquiry. If the arguments
ch have been brought forward are valid, probably no
, in view of the present state of opinion, will be
ined to think the time wasted which has been spent
n their elaboration.
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more than a century old,' but deduced from it some of
- its more important consequences, such as the eonstant
- turning of one face of the moon towards the earth.

But there is a long step from the demonstration of a
tendency to the estimation of the practical value of that
tendency, which is all with which we are at present
: concerned. The facts bearing on this point appear te
- stand as follow :—

. It is a matter of observation that the moon’s mean

motion is (and has for the last 3,000 years been) under-
. going an acceleration, relatively to the rotation of the
earth. Of course this may result from one of two
causes : the moon may really have been moving more
swiftly in its orbit; or the earth may have been rotating
more slowly on its axis.

Laplace believed he had accounted for this phzeno-
menon by the fact that the eccentricity of the earth’s
orb it has beendiminishing throughout these 3,000 years.
This would produce a diminution of the mean attraction
of the sun on the moon; or, in other words, an increase
in the attraction of the earth on the moon ; and, con-
sequently, an increase in the rapidity of the orbital
motion of the latter body. Laplace, therefore, laid the
responsibility of the acceleration upon the moon, and
if his views were correct, the tidal retardation must
either be insignificant in amount, or be counteracted by
some other agency.

Our great astronomer, Adams, however, appears to
have found a flaw in Laplace’s calculation, and to have
shown that only half the observed retardation could be
accounted for in the way he had suggested.  There

3 “Untersuchung der Frage ob die Erde in ihrer Umdrehung um die
Achse, wodruch sie die Abwechselung des Tages und der Nacht hervorbringt.
einige Veranderung seit den ersten Zeiten ihres Ursprunges erlitten Labe,

"—KaANT's Saimmtliche Werke, Bd. i. p. 178,
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when I express the belief that the case against us has
entirely broken down. The cry for reform which has
been raised without, is superfluous, inasmuch as we
have long been reforriing from within, with all needful
speed. And the critical examination of the grounds
upon which the very grave charge of opposition to
the principles of Natural Philosophy has been brought

inst us, rather shows that we have exercised a wisc
discrimination in declining, for the present, to meddlo
with our foundations .




XL
" THE ORIGIN OF SPECIES

MR. DArRwIN'S long-standing and well-earned scientific
eminence probably renders him indifferent to that social
notoriety which passes by the name of success; but if
the calm spirit of the philosopher have not yet wholly
superseded the ambition and the vanity of the carnal
man within him, he- must be well satisfied with the
results of his venture in publishing the *Origin of
Species.” Overflowing the narrow bounds of purely
scientific circles, the *species question” divides with
Italy and the Volunteers the attention of general society.
Everybody has read Mr. Darwin’s book, or, at least, has
given an opinion upon its merits or demerits; pietists,
whether lay or ecclesiastic, decry it with the mild
railing which sounds so charitable ; bigots denounce it
with ignorant invective; old ladies of both sexes
consider it a decidedly dangerous book, and even
savans, who have no better mud to throw, quote anti-
quated writers to show that its author is no better than
an ape himself; while every philosophical thinker
hails it as a veritable Whitworth gun in the armoury of
liberalism ; and all competent naturalists and physio-
logists, whatever their opinions as to the ultimate fate
of the doctrines put forth, acknowledge that the work in
which they are embodied is a solid contribution to know-
ledge and inaugurates a new epoch in natural history.
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speak of the equally strong analogies in favour of the
origin of such I icles by the ordinary pro-
cess of the generation of like from like.

It is, at present, a well-established fact that certain

i both of plants and of animals, which have all
the characters of contagious and infectious epidemics,
are caused by minute organisms. The smut of wheat
is a well-known instance of such a disease, and it can-
not be doubted that the grape-disease and the potato-
disease fall under the same category. Among animals,
insects are wonderfully liable to the ravages of con-

ious and infectious diseases caused by microscopic
.

In autumn, it is not uncommon to see flies, motion.
less upon a window-pane, with a sort of magic circle,
in white, drawn around them. On microscopic exam-
ination, the magic circle is found to consist of innu.
merable spores, which have been thrown off in all
directions by a minute fungus called Empusa musce,
the sporeforming filaments of which stand out like a
pile of velvet from the body of the fly. These spore-
forming filaments are connected with others which fill
the interior of the fly’s body like so much fine wool,
having eaten away and destroyed the creature’s viscera.
This 18 the full-grown condition of the Emfnw If
traced back to its earlier stages, in flies which are still
active, and to all a;)pea.rance healthy, it is found to
exist in the form of minute corpuscf;s which float in
the blood of the fly. These multiply and lengthen
into filaments, at the expense of the fly’s substance;
and, when they have at last killed the patient, they
ﬁ:-ow out of its body and give off spores. Healthy

ies shut up with diseased ones catch this mortal dis-
ease and perish like the others. A most competent
observer, M. Cohn, who studied the development of
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ectly, to the alimentary canal of
18 in their neighbourhvood; it is he-
the corpuscles enter into the eggs
in.ﬁ formed, and consequently are car-
when they are laid ; and, for this rea-
ats the very singular peculiarity of
nly on therymotl;g;‘%s side. ThetZe is
»f all the apparently capricious and
ienomena presented by the Pébrine,
ts explanation from the fact that the
1t of the presence of the microscopic
tophyton.
s facts with respect to the Pébrine,
ications as to the method of prevent-
ious that this depends upon the way
histophyton is generated. If it may
biogenesis, or by Xenogenesis, within
:8 moth, the extirpation of the dis-
pon the prevention of the occurrence
under which this generation takes
he other hand, the Panhistophyton
ganism, which is no more generated
w the mistletoe is generated by the
son which it grows, though it may
for its development in the same
e needs the tree, then the indica-
rent. The sole thing to be done
keep away the germs of the Fan-
ht be imagined, from the course
gigations, M. Pasteur was led to
er was the right theory; and,
. he has devised a method of ex-
which has proved to he ecom
" In-"— vroperly ear
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